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(5 4) ELECTRONIC STILL CAMEKA 
U) 2-2027S2 (A) (43) 10.8.1990 (19) JP 

91) Appl. No. 64-23142 (22) 1.2.1989 
\n) ASA HI OPTICAL CO LTD (72) SHINYA SAKAI 
51) Int. CP. H04N5/225,G06F3/16,H04N5/91 



PURPOSE: To record the sound and an object in a place separated from the 
main body of a camera by providing a remote control reception part in the 
main body of the camera and providing a remote control transmission part 
in a sound adapter. 

CONSTITUTION: A photographer detaches a sound adapter 20 from a main body 
10 of the camera, sets the main body 10 to a tripod, etc., and moves the tripod 
to the arbitrary place with hanging the adapter 20. When the photographer 
takes pictures, a remote control transmission part 28 is directed to a remote 
control reception part 45 and a release switch in a remote control operation 
part 27 is turned on. Thus, a release signal is transmitted from the transmission 
part 28 and received in the reception part 45 and a main body controller 42 
is activated. Then, photographing is executed. When the sound is recorded, 
a sound signal is memorized through a microphone 21 to a RAM 22 by operating 
a sound adapter operation part 26. Thus, the sound can be recorded in the 
place separated from the main body and sound recording and photographing 
can be well timed. 




51 : microphone amplifier, 63: line amplifier. 52.62: noise 
reduction circuit. 53.66,61,59: low-pass filter, 65: de-emphasis 
circuit. 60: pre-emphasis circuit. 40: FM demodulation 
circuit, 34: FM modulation circuit, 30: image pickup element, 
31: video signal processing circuit. 35: head amplifier. 
39: servo circuit, 67: sound adapter system controller, 
42: camera main body system controller, 16.18: camera 
operation part 



(54) WINDOW PICTURE DISPLAY DEVICE 
(11) 2-202783 (A) (43) 10.3.1990 (19) JP 

(21) Appl. No. 64-23167 (22) 1.2.1989 
(71) FUJITSU LTD (72) ATSUSHI ISHIZUKA 
(51) Int. Cl s . H04N5/265,G09G5/14 
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PURPOSE: To obtain a window display device, for which one frame memory 
is enough, by providing a frame memory control part to control the position 
of a window picture to be stored to the frame memory according to a set value. 

CONSTITUTION: An input picture is given to a window memory 1 and a window 
control part 2 and the control part 2 stubs and stores one part of the input 
picture to the memory 1 as the window picture based on the set value. The 
plural window pictures outputted from the memory 1 according to the control 
of the control part 2 are inputted to a frame memory 3 by a frame memory 
control part 4 and the control part 4 stores the window picture to be inputted 
to the arbitrary position in the memory 3. The window picture stored to the 
memory 3 is outputted to a monitor 5 by the control of the control part 4 
and displayed in the desired arbitrary position in the monitor. 



3 



—4 



a: input picture, b: set value 



Circuit, 
it. 60: 
it. 63: 
er. 42: 

circuit, 
peration 

pickup 



(54) MULTI-SCAN CHARACTER DISPLAY SYSTEM 
(11) 2-202784 (A) (43) 10.8.1990 (19) JP 

(21) Appl. No. 64-20891 (22) 1.2.1989 

(71) PIONEER ELECTRON CORP (72) MASAMI MURAYAMA 
(51) Int. CI 5 . H04N5/278.G09G5/22 

PURPOSE: To always keep the position and size of a character in a horizontal 
direction constant by automatically changing the frequency of a clock for charac- 
ter font reading proportionally to the frequency of the horizontal synchronizing 
signal of an input video signal. 

CONSTITUTION: A horizontal synchronizing signal f H is converted to a direct 
current voltage by a F/V conversion circuit 2 and impressed as a control voltage 
Vc to a variable capacity diode 11 of a clock generation circuit 7. When the 
voltage Vc is made large, the time constant of a CR time constant circuit com- 
posed of a resistor 9, capacitor 10 and diode 11 is made small. Accordingly, 
the frequency of a clock CK is made double proportionally to the signal - f H 
in comparison with the time of TV broadcast reception and a character genera- 
tor 1 reads and outputs a character font based on the clock CK at a speed 
which is double to the speed at the time of the TV broadcast reception. As 
a result, a ratio is kept constant between the horizontal scanning speed of 
a raster and the reading speed of the character font and the position and size 
of the character to be displayed on a screen is made same as the time of the 
TV broadcast reception as a reference. 
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12: monostable multivibrator. I: vertical start pulse. II: 
character code, III: address, IV: character font 
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Claims 

1 . An electronic still camera characterized by the fact that it comprises a camera main 
body equipped with recording means for recording image signals from an object which have 
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been converted into electronic signals by an image pickup means and audio signals which have 
been converted into electronic signals by an audio transducer, respectively; 

an audio adapter which is mounted in a detachable manner on the aforementioned camera 
main body and an audio transducer and a transfer means which can transfer the audio signals 
converted into electronic signals by the audio transducer to the camera main "body; 

and an audio recording means for recording the audio signals converted by the 
aforementioned audio transducer and a reading means which reads the audio signals recorded by 
the audio recording means and sends them to the camera main body via the aforementioned 
transfer means are incorporated in the aforementioned audio adapter, 

wherein the receiving part of a remote control device for controlling the operation of the 
camera main body is set in the aforementioned camera main body; and the operating part as well 
as the sending part of the remote control device are set in the aforementioned audio adapter. 

2. The electronic still camera of Claim 1 characterized by the fact that the signal 
transmitting medium between the sending part and receiving part of the remote control device is 
infrared. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to an electronic still camera. More specifically, the present 
invention pertains to an improved electronic still camera that can record sound. 

Prior art and its problems 

Various types of electronic still cameras which record electronic signals converted from % 
the images of an object have been developed in recent years. In a conventional electronic still 
camera, the image of an object is formed on the photoelectronic converting surface of an image 
pickup element comprised of an array of many photoelectronic converting elements. The image 
of the object is converted into electronic signals by the photoelectronic converting elements, and 
the electronic signals are sequentially recorded on a magnetic disk. 

Some conventional electronic still cameras are able to record audio signals. 

In a conventional electronic still camera, if an automatic timer is used to record image x 
and audio signals at the same time, the timing for image signal pickup and the timing for audio 
signal recording cannot be changed, so that audio recording cannot be varied, if desired, by the 
photographer. Consequently, the camera is unable to record audio signals, if desired, before the 
image signals are picked up. 

Also, in the conventional electronic still camera capable of audio recording, audio can 
only be recorded by using an audio transducer (microphone) which is either incorporated in the 
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camera main body or used in conjunction with the camera main body if it is an independent unit. 
Therefore, when release of the camera is controlled by a remote control device, the sounds from 
the object cannot be clearly recorded if the object is remote from the camera. 

Objective of the invention 

The objective of the present invention is to solve the aforementioned problems of the 
conventional electronic still camera by providing an electronic still camera which can be 
remotely controlled and can record audio from an object that is remote from the camera. 

Summary of the invention 

In order to realize the aforementioned objective, the present invention provides an 
electronic still camera characterized by the fact that it comprises a camera main body equipped 
with recording means for recording image signals from an object which have been converted into 
electronic signals by an image pickup means and audio signals which have been converted into 
electronic signals by an audio transducer, respectively; an audio adapter which is mounted in a 
detachable manner on the aforementioned camera main body and an audio transducer and a 
transfer means which can transfer the audio signals converted into electronic signals by the audio 
transducer to the camera main body; 

and an audio recording means for recording the audio signals converted by the 
aforementioned audio transducer and a reading means which reads the audio signals recorded by 
the audio recording means and sends them to the camera main body via the aforementioned 
transfer means are incorporated in the aforementioned audio adapter; wherein the receiving part 
of a remote control device for controlling the operation of the camera main body is set in the 
aforementioned camera main body; and the operating part as well as the sending part of the 
remote control device are set in the aforementioned audio adapter. 

By adopting the aforementioned configuration, release and audio recording can be 
performed by the audio adapter which is remote from the camera main body. 

Application example of the invention 

In the following, the present invention will be explained with reference to apphcation , 
examples shown in the figures. Figure 1 is an oblique view illustrating the appearance of the 
electronic still camera disclosed in the present invention. The electronic still camera comprises 
two parts: camera main body (10) used for recording images and audio, and audio adapter (20) 
used as an auxiliary device when recording audio. 

Image pickup lens (1 1) (see Figure 2) and viewfinder unit (12) used as the optical system, 
the devices for driving image pickup element (13) and magnetic disc (17) used as the image 



processing and recording system, and other parts required for image recording, audio recording, 
and playback are incorporated in camera main body (10). The parts not required for explaining 
the present invention do not appear in the figure. 

Microphone (21) used as an audio transducer, RAM (22) used as an audio recording 
medium, and other parts required for audio recording are incorporated in audio adapter (20). Said 
audio adapter (20) is mounted in a freely detachable manner on camera main body (10). Said 
audio adapter (20) can be attached/detached by using lock screw (23) formed on the audio 
adapter. When audio adapter (20) is mounted on camera main body (1 0), the adapter connector 
(24) of audio adapter (20) is connected to the main body connector (14) of camera main body 
(10). 

Disc lid (15) used for loading magnetic disc and release button (16) used for starting 
image recording are set on the top of camera main body (10). Display panel (17) which displays 
the track number and other image pickup information, control switch (18) which selects 
recording or reproducing track and starts playback, and power switch (19) are set on the back of 
the camera main body. 

On the other hand, power switch (25) and audio recording switch (26) used for starting 
audio recording are set on the back of audio adapter (20). 

Also, an IR remote control device (referred to as remote control device hereinafter) used 
for controlling camera main body (10) from a remote location is incorporated in camera main 
body (10) and audio adapter (20). The remote control receiving part (45) (see Figure 2) of the 
remote control device is arranged on the front surface of camera main body (10). Remote control 
switch (27) used as the operating part of the remote control device and remote control sending 
part (28) are arranged on the top of audio adapter (20). Said remote control sending part (28) 
sends signals by means of infrared radiation, that is, IR light. Said remote control receiving part 
(45) receives the IR signals, that is, receives the light. 

The operation of the electronic still camera disclosed in the present invention was 
explained above. In the following, the detailed circuit configuration of the present invention will 
be explained with reference to Figure 2. 

The image of an object is formed on the photoelectronic converting surface of image 
pickup unit (30) by image pickup lens (1 1). In the image pickup unit, the image is converted into 
electronic image signals and output to image signal processing circuit (31). The aforementioned 
image signals are subjected to prescribed processing (processed to form video signals comprising 
color difference signals and brightness signals) performed by image signal processing circuit 
(31). The processed signals are output to FM modulating circuit (34) via a fixed terminal from 
image output terminal (32) and the video terminal of AV switch (33). 
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The aforementioned image signals are subjected to FM modulation performed by FM 
modulating circuit (34). The modulated signals are recorded on magnetic disc (37) via head 
amplifier (35) and magnetic head (36). 

Magnetic disc (37) is driven to rotate at a prescribed speed by a servo motor (39) driven 
by a servo circuit (38). 

An FM demodulating circuit (40) used for playback is connected to head amplifier (35). 
During playback, the image signals recorded on magnetic disc (37) are picked up by magnetic 
head (36) and input to FM demodulating circuit (40) via head amplifier (35). The image signals 
demodulated by FM demodulating circuit (40) are sent to image signal processing circuit (31) 
from the video terminal of AV switch (41) and are output to image signal output tenninal (32). 
Although audio signals are also recorded on magnetic disc (37), the audio signals are output from 
the audio tenninal of AV switch (41) to main body connector (14) during playback. 

The aforementioned various circuits are all controlled by camera main body system 
controller (referred to as "main body controller" hereinafter) (42). Main body controller (42) is a 
microcomputer and is controlled with a prescribed control program. It also controls switching of 
AV switches (41) and (33). 

Release switch (16) and controller switch (18) are input as operating switches to said 
main body controller (42). When main body controller (42) turns on/off said switches (16) and 

(18) , it controls prescribed image pickup, playback, and other operations. 

The light-receiving part (45) of the remote control device is input to main body controller 
(42). Said light-receiving part (45) receives the IR pulse signals sent from light-emitting part 
(28), converts them into the same electronic operation signals as switches (16) and (18), and 
outputs the signals to main body controller (42). After receiving the electronic operation signals, 
main body controller (42) starts control over the image recording and audio recording operations 
corresponding to these signals. 

(43) is a battery that supplies power to the aforementioned circuits via power switch (19). 
It is also connected to the battery terminal (14d) of main body connector (14) via power switch 

(19) . 

In the following, the main circuit configuration of audio adapter (20) will be explained. 
Sound is converted into electronic signals by microphone (21). The audio signals are amplified 
by microphone amplifier (51), and noise is reduced by noise reduction circuit (52). Also, the 
high-frequency component is eliminated by passing the audio signals through low-pass filter 
(53). Then, the audio signals are sent to A/D converter (55) via a fixed terminal from the Rec 
terminal of recording/playback switch circuit (54). The digitized signals are output to data bus 
(56). Said data bus (56) is connected to RAM (22), D/A converter (57), and audio adapter system 



controller (referred to as "adapter controller" hereinafter) (67) which constitutes the reading and 
transfer means. 

RAM (22) stores the audio signals which have been converted into digital signals by A/D 
converter (55). On the other hand, D/A converter (57) converts the digital audio signals read 
from RAM (22) back into analog signals. The analog audio signals are sent to low-pass filter 
(59) via Rec terminal from the fixed terminal of recording/playback switch circuit (58). The 
signals are passed through pre-emphasis circuit (60) and output to the audio terminal (24b) of 
adapter connector (24). 

Audio terminal (24b) is connected to the audio terminal (14b) of main body connector 
(14). Said audio terminal (14b) is connected to FM modulating circuit (34) via the audio terminal 
of AV switch (33) and a fixed terminal. The audio signals input into camera main body (10) from 
audio adapter (20) are FM modulated by FM modulating circuit (34) in camera main body (10). 
The FM modulated signals are recorded on magnetic disc (37) via head amplifier (35) and 
magnetic head (36). 

D/A converter (57) is connected to low-pass filter (61) via PB terminal, that is, the other 
switch terminal of recording/playback switch (58). The audio signals sent from D/A converter 
(57) to low-pass filter (61) via recording/playback switch (58) pass through noise reduction 
circuit (62) and line amplifier (63) and are output to audio output terminal (64). Audio can be 
heard if an audio playback device is connected to audio output terminal (64). 

Also, A/D converter (55) is connected to low-pass filter (6) via the PB terminal, that is, , 
the other terminal of said recording/playback switch (54). Said low-pass filter (66) is connected 
to de-emphasis circuit (65). De-emphasis circuit (65) is connected to audio playback terminal 
(24a) of adapter connector (24). 

Said audio playback terminal (24a) is connected to the audio terminal of AV switch (41) 
via the audio playback terminal (14a) of main body connector (14). The fixed terminal of AV 
switch (41) is connected to FM demodulating circuit (40). During playback, the audio signals 
recorded on magnetic disc (37) are input to the de-emphasis circuit (65) of audio adapter (20) via 
magnetic head (36), head amplifier (35), FM demodulating circuit (40), AV switch (41), as well 
as audio playback terminals (24a) and (14a). The audio signals demodulated by de-emphasis 
circuit (65) pass through low-pass filter (66) and are output to A/D converter (55) from thePB 
terminal of recording/playback switch (54). The signals are digitized and stored in RAM (22) via 
data bus (56). 

Adapter controller (67) is a microcomputer which controls the various circuits of audio 
adapter (20), such as the write/read controller of said RAM (22) and the switching controller of 
recording/playback switches (54) and (58). Adapter controller (67) and main body controller (42) 
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are connected to each other via interface (68), bus connectors (24c) and (14c), and interface bus 
(44). 

Also, the audio adapter operating part (recording switch (26)) is input as a switch to 
adapter controller (67). When said recording switch (26) is turned on, adapter controller (67) 
starts the recording operation. 

The remote control operating part (remote control operating switch (27)) is also input to 
adapter controller (67). Similar to switches (16) and (18) of the camera main body, remote 
control operating switch (27) can also control recording and playback of camera main body (10). 

When an operating signal is output from remote control operating switch (27), said 
adapter controller (67) will send a drive signal to light-emitting part (28) corresponding to this 
operating signal. Light-emitting part (28) converts the drive signal into an IR pulse signal and 
emits light. 

On the other hand, the hght-receiving part (45) of camera main body (10) receives the IR 
pulse signal sent from light-emitting part (28), converts it into an electronic operating signal, and 
outputs it to main body controller (42). Main body controller (42) receives the operating signal 
and initiates control of recording, etc. 

The sending part is comprised of said adapter controller (67), remote control switch (27), 
and light-emitting part (28). The receiving part is comprised of main body controller (42) and 
light-receiving part (45). The remote control device is comprised of the aforementioned sending 
part and receiving part. 

(69) is a battery which supplies power to the aforementioned various parts via power 
switch (25) and battery switch (70). Battery switch (70) is used to switch between battery (69) 
and battery (43) of camera main body (10). The fixed terminal of said battery switch (70) is 
connected to the aforementioned various parts, and a pair of switching terminals is connected to 
power switch (25) and the battery terminal (24d) of adapter connector (24). Battery terminal 
(24d) and battery terminal (14d) of camera main body (10) are connected to battery (43) via 
power switch (19). 

When audio adapter (20) is connected to camera main body (10), said battery switch (70) 
is switched to main body battery (43). When the audio adapter is disconnected, the battery switch 
is switched to the incorporated battery (69). The switching mechanism has the conventional , 
mechanical configuration. 

In the following, the action and operation concerned with audio recording of the 
electronic still camera with the aforementioned configuration will be explained. First, the audio 
recording operation carried out in conventional fashion with audio adapter (20) mounted on 
camera main body (10) will be explained. 




First, the power switches (19) and (25) of camera main body (10) and audio adapter (20) 
are turned on. hi this case, when the audio recording switch (26) of audio adapter (20) is turned 
on, adapter controller (67) is started to switch recording/playback switches (54) and (58) to the 
Rec terminals, and an audio recording start signal is sent to main body controller (42) via 
interface buses (68) and (44). After receiving the audio recording start signal", main body 
controller (42) switches AV switch (33) to the audio terminal to prepare for audio recording. 

Adapter controller (67) starts the audio recording circuit to store audio signals in RAM 
(22). In this case, the audio picked up by microphone (21) is temporarily stored in RAM (22) via 
microphone amplifier (51), noise reduction circuit (52), low-pass filter (53), recording/playback 
switch (54), A/D converter (55), and data bus (56). 

The storage operation toward RAM (22) is stopped if audio recording switch (26) is 
turned off or a prescribed audio recording time has passed. 

The audio signals stored in RAM (22) are then read out at a high speed via data bus (56) 
and output to D/A converter (57). Then, the signals are sent from D/A converter (57) to camera 
main body (10) via recording/playback switch (58), low-pass filter (59), pre-emphasis circuit 
(60) as well as audio recording terminals (24b) and (14b)f 

The audio signals sent from audio adapter (20) are recorded on magnetic disc (37) via 
FM modulating circuit (34), AV switch (33), head amplifier (35), and magnetic head (36). 

When the audio recorded on magnetic disc (37) is to be played back, audio adapter (20) is 
mounted on camera main body (10). When control switch (1 8) is used for audio playback in this 
state, the audio playback operation is started. First, main body controller (42) switches AV 
switch (41) to the audio terminal to send the audio playback signals to adapter controller (67). 
Also, rotation of magnetic disc (37) and tracking of magnetic head (36) are started. As a result, 
reading of the audio signals is started. 

Magnetic head (36) sends the read audio signals to audio adapter (20) via head amplifier 
(35), FM demodulating circuit (40), and AV switch (41). 

On the other hand, in audio adapter (20), adapter controller (67) first switches 
recording/playback switches (54) and (58) to the PB terminals to prepare for playback. The audio 
signals input to audio playback terminal (24a) from camera main body (10) are temporarily 
stored in RAM (22) via de-emphasis circuit (65), low-pass filter (66), recording/playback switch 
(54), A/D converter (55), and data bus (56). 

When the storage operation is completed, the audio signals stored in RAM (22) are read 
out at low speed at that time and output to D/A converter (57). The signals are then sent from 
D/A converter (57) to low-pass filter (61) via recording/playback switch (58). The signals are 
then sent to audio output terminal (64) via noise reduction circuit (62) and line amplifier (63). 



The audio can be heard if an audio playback device is connected to said audio output terminal 
(64). 

The audio recording operation performed with audio adapter (20) mounted on camera 
main body (10) wasexplained above. In the following, the characteristics of the present 
invention, that is, the remote control operation and audio recording operation performed when 
audio adapter (20) is remote from camera main body (10) will be explained. 

System controllers (67) and (42) are used to detect whether audio adapter (20) is 
disconnected from camera main body (10) via interface buses (68) and (44). 

If audio adapter (20) is disconnected from camera main body (10), it can be moved to a 
place remote from camera main body (10). In this case, when audio recording switch (26) is 
turned on, adapter controller (67) switches both recording/playback switch (54) and 
recording/playback switch (58) to the Rec terminals. If audio recording switch (26) is turned on 
at that time, the audio signals picked by microphone (21) will be sent to and stored in RAM (22) 
as digital audio signals via microphone amplifier (51), noise reduction circuit (52), low-pass 
filter (53), recording/playback switch (54), A/D converter (55), and data bus (56). 

The time for one audio recording cycle matches with the audio recording time of camera 
main body (10). Although the number of audio recording cycles depends on the memory 
capacity of RAM (22), the memory capacity should be large enough for at least one audio 
recording cycle. 

The audio signals stored in RAM (22) are finally recorded on magnetic disc (37) when 
audio adapter (20) is mounted on camera main body (10). When audio adapter (20) with audio 
signals stored in RAM (22) is mounted on camera main body (10), adapter controller (67) sends 
a signal indicating the presence of the stored audio signals to main body controller (42). Upon 
reception of this signal, main body controller (42) starts to prepare for audio recording. 

Adapter controller (67) then reads out the audio signals stored in RAM (22) at high speed 
and sends them to D/A converter (57). The audio signals converted back into analog signals by 
D/A converter (57) are sent to camera main body (10) via recording/playback switch (58), 
low-pass filter (59), pre-emphasis circuit (60), and audio recording terminal (24b). 

In camera main body (10), the audio signals sent from audio adapter (20) are recorded on 
magnetic disc (37) via FM modulating circuit (34), head amplifier (35), and magnetic head (36). 
In this way, the audio recording operation is completed. 

During attachment/detachment of said audio adapter (20), battery switch (70) switches to 
main body battery (43) when audio adapter (20) is mounted on camera main body (10) and 
switches to incorporated battery (69) when the audio adapter is disconnected. In this way, power 
dissipation of the incorporated battery (69) of audio adapter (20) can be avoided. 
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The audio recording operation was explained above. In the following, another feature of 
the present invention, the remote control operation, will be explained. Audio adapter (20) is 
disconnected from camera main body (10), and camera main body (10) is placed on a tripod. The 
photographer can cany audio adapter (20) and move anywhere. 

In this case, when the photographer takes a picture, he (or she) faces remote control 
sending part (28) to remote control receiving part (45) and turns on the release switch in remote 
control switch (27). A release signal is sent at that time from remote control sending part (28) 
and is received by remote control receiving part (45). As a result, main body controller (42) starts 
taking pictures. 

To record sound, audio recording switch (26) is pressed. As a result, audio signals are 
stored in RAM (22) as described above. 

According to the application example explained above, audio adapter (20) is mounted on 
camera main body (10) in a freely detachable manner. Audio adapter (20) can record sound, and 
camera main body (10) can be remotely controlled. Consequently, sounds at places remote from 
camera main body (10) can be recorded, and the timing for audio recording and image pickup 
can be set as desired. 

The present invention was explained on the basis of an application example shown in the 
attached figures. The present invention, however, is not limited to this application example. For 
example, instead of infrared, the remote control device can also use electromagnetic radiation or 
ultrasonic waves as the signal transfer medium between the sending part and receiving part. It is 
also possible to use a cord. If necessary, camera main body (10) can be controlled from a remote 
position. 

Effects of the invention 

As explained above, the electronic still camera of the present invention is equipped with 
an audio adapter which has remote-control function and an audio recording function. 
Consequently, the electronic still camera of the present invention can record the audio and 
images of an object remote from the camera main body at any timing. Also, sounds associated 
with an object remote from the camera main body can be clearly recorded. 

Brief description of the figures 

Figure 1 is an oblique view illustrating the appearance of an application example of the 
electronic still camera disclosed in the present invention. Figure 2 is a block diagram illustrating 
the main circuit configuration of the same application example. 
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